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COMPLETE SPEaFICATION 
A Fire-Kesistant Sheet Material 



We, Bronzavia, a French Body Corporate, 
of 207, Boulevard Saint Denis, Coiutevoie, 
Seine, France, do hereby declare the inven- 
tion, for wliich we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to fire-resistant sheet 
materials. 

It is I;nown diat on board aircraft, certain 
walls, such as the cowlings of the engines or 
turbo-motors and certain fuselage partitions, 
must be capable of serving as screens against 
the propagation of fire. 

' The purpose of these screens is to prevent 
the working structure of the aircraft from 
being exposed to flame, or subjected to heat- 
ing which would comprise hs behaviour. 
In fact this protection is obviously limited, 

• and it is sufSdent that it should be effective 
for the time necessary for the extinguishing 
of the fire. 

The requirements made of these screens aie 
in general quite severe, and in this respect 

! various standards exist which fix the condi- 
tions under which the material of the screen, 
exposed to flame at a quite high temperature 
and subieaed to a stress which is also pre- 
determined, must neither meh nor yield. 

) Thus one has been induced to use, in place 
of sheets of light alloy, either sheets of stain- 
less steel, which are very heavy, or sheets of 
titanium, which are very expensive. 
The present invention has for its object to 

5 remedy the disadvantaigies which have beoi in- 
dicated above, and we have observed that, if 
the wall is {noduced in the foim of two sheeK, 
one very thin of stainless steel, the other of 
light alloy, and if the composite sheet is ex- 



of fluted sheet metal between which glass wool 



60 



posed to tiie _ 
the assembly erf these two sheets behaves much 
better than a sheet of stainless steel alone. 

We have already proposed lie construction 
of heat r^stant lining, composed of at least 
one sheet of a l umin ium and at least one sheet 



However, it should be stated that these 
Imings have the object of constituting an 
assembly of low conductivity by reason of the 50 
presence of the glass wool. 

According to the invention there is provided 
a iire resistant sheet material comprising a 
sheet of light metal and a sheet of steel having 
separate spaced embossed portions, tlie summits 55 
of said embossed portions facing towards the 
light metal sheet and the bases of said em- 
bossed portions facing towards the expected 
location of fire, said sheets being rivetted one 
to the other at intervals greater than the spac- 
ing of the said embossed portions so as to 
provide between the rivets embossed areas of 
material at which the dieets are relatively 
movable apart. 

The invention will now be described, by 65 
way of example, with reference to the accom- 
panying drawing, wherein: 

Figure 1 is a plan view of a fire-resistant 
sheet material constructed in accordance with 
the invention, %vith partial removal of the light 70 
metal sheet, and Figure 2 is a longitudinal 
section along the line II— II of Figure 1. 

Referring now to the drawing an .aluminium 
sheet 1, the thickness of which is 10/10 of a 
mm., is attached to a sheet of stainless steel 75 
2, the diickness of which is 1/10 mm. 

The sheet of stainless steel 2 is stiffened 



portions in the form oj 

3. 1 

Each of the beads 3, as seen in outline in 
plan view, takes the shape of two identical 
semi-cirdes joined by two parallel lines, the 
overall tongitudbial length of each bead bemg 
about four times tiis dimeter of the semi- 
circles fi.e. liie widlh of the bead). 

The beads 3 are formed in the sheet 2 in 
parallel rows with the beads in each row 
arranged longitudinally of the row and spaced 
about the length of a bead apart and the rov^ 
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themselves being spaced transversdy about the 
length of a bead apart, with the beads of each 
row bring juxtaposed the spaces betvreen the 
beads of adjacent rows. Two pattems of rows 

5 are fonned in the sheet 2, one pattern being 
peipendicufer to the other, the beads of cme 
pattern lying in tiie spaces between the beads 
of the other pattern. 
These beads strengthen the sheet 2 against 

10 bending and maintain a sparing "V betvreen 
the two sheets 1 and 2. 

However, the contaa betsreen the two sheets 
is discontinuous, for it occuis only at the line 
contact of the suimnits of the beads 3, since 

15 the sheet 2 is arranged with the summits of 
the beads facing the sheet 1 and the bases 
of the beads facing away from the sheet 3. 

These characteristics are important, as it 
is supposed that, when the sheet 2 is exposed 

20 to flame, the beads 3 diffuse and radiate the 
heat of the flame; furthermore, transference 
of heat by conduction between the two sheets 
is reduced to the minimum and the air gaps 
between the two sheets constitutes a thermal 

25 insulation. 

If the sheet material represented m Figures 
1 and 2 is arrange horizontally with die 
aluminium sheet uppermost and with a weight 
oi \S log. vesting on said sheet, and the stam- 

30 less steel sheet is eqrosed to the flame F of 
a Bunsen burner, it is observed that the sheet 
material does not break down during a quarter 
of an hour, and timt in this time an equili- 
brium temperature is attained, so that there- 

35 after fusion and break down will not be ex- 
pected. 

Under the same conditions, a sheet of 
10/lOths mm. of light alloy would be per- 
forated in about 30 seconds. 

40 If stainless steel done had been used, it 
would have been necessary to use a thickness 
of at least 5/lOths mm. to carry a weight of 
1.5kg. in the cold state, and more in a hot 
state; this construction would not only have 

45 led to a ^essex weight and a greater cost, but 
a wall <^ this thickness would be deformed 
under the acdon of the apansion and would 
have caused dangerous stresses in the struc- 
ture of the aircraft. 

50 If for example a sheet i:S 1^10 mm. of 
stainless steel and a dieet of light alla^ of 
10/10 mm. are use^ it is observed that the 
sheet material possesses excellent behaviour in 
fire, although, of a total thickness of 11/10 

55 mm., 10/10 mm. are constituted by a metal of 
relatively low strength. 

This observation permits a reduction in cost 
and the weight of partition walls, since the 
corresponding 10/10 mm. are constituted by 

60 a relatively light and inexpensive material. 
The two sheets are united wilJi one another 
by rivets 4, relatively widely spaced and 
arranged, for example, in quincan.x. In fact 
it will be observed that when the sheet of 

65 stainless steel 2 of the sheet material is exposed 



to the flame, the instantaneous healing of the 
free face of the sheet 2 causes it to bend avray 
feom the sheet 1, as represented in broken 
lines in the draiwing, by reason of its dif- 
ferent coeflicients of ej^ansion of the two mat- 70 
erials. The stainless steel is heated to very high 
temperature at white heat, whereas the light 
alloy is at a much lower temperature (about 
2!80°C,). It is clear under these conditions tliat 
relatively wide spacing of the rivets 4 is ad- 75 
vantageous. 

It is further observed that if the flame 
exerts its action in the region of these rirets 
no local fusicxn occurs, since the rivets easily 
dissipate the heat. 80 

Thus it is seen that the sheet material is 
reliable as a fire-resistant material and that 
it is especially useful to protect aircraft parts 
against fire. 

This sheet material can be used either to 85 
constitute the external facings of aircraft, or 
for the internal fire-proof partitions interposed 
between the different parts of the fuselage. 

The sheet material of the invention- pro- 
vides, at low cost, a protection for many stnic- 90 
tures for a sufBcient time for exdngui^ng to 
be effected, when this is possible, and which 
in any case limits the spread of the fire. 

The stainless steel sheet can alternatively 
be mounted in manufacture with a certain cur- 95 
vature between the rivets, in order to accen- 
tuate the separation which occurs between the 
sheets under the action of a flame. 

WHAT WE CLAIM IS: — 

1. A fire-resistant sheet material comprising 100 
a sbset of light metal and a sheet of steel 
having separate spaced embossed portions, the 
summits of said embossed portions facing to- 
wards the light metal sheet and the bases of 
said embossed portions facing towards the 105 
expected location of fire, said sheets bemg 
.livetted one to the other at intervals greater 
than die spacing of the said embossed por- 
tions so as to provide between the rivets em- 
bossed axeas of material at which the siieets 110 
are relatively movaWe apart. 

2. A material as daimed m claim 1, where- 
in the steel sheet is made of stainless steel 

3. A matedal as claimed in diaun 1 or 2, 
wherem die rivets are arrraiged in qiuncunx 115 
in said material. 

4. A material as claimed m claim 1, 2, or 
3, wheiem said embossed portions are each 
formed in the shape of two identical semi- 
circles jomed by two parallel lines. 120 

5. A material as claimed in claim 4, where- 
in said embossed portions are formed in the 
steel sheet in two pattems which are mutually 
perpendicular, said patterns being formed by 
parallel rows of said portions, the portions 125 
of one pattern being arranged in spaces be- 
tween the portions of the other pattern. 

6. A material as claimed in any one of 
claims 1 to 5, whraein said steel sheet is 
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ture between the rivets so as not to cwitact 8. A fire-resistant sheet material substan- 

the light metal sheet between the rivets. tialiy as described with reference to the accom- 

7. A material as claimed in any one of panying drawing, 

claims 1 to 5, wherein said steel sheet is For the Applicant, 

mounted flat in manufacture so that all the MATTHEWS, HADDAN & CO., 

summits of the sheet contact the light metal 31/32, Bedford Street, Strand, 

sheet. London, W.C.2. 
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1 cucCT ^fwing Is a reproduetJon of 

1 SMttl Qffgi„ai on a reduced scale 



F1G..1 FIG.2 




